Materials and methods
Analysis was done on 276 metabolites from 10 samples (12 metabolites excluded due to not detected in either group). 204 metabolites had complete information in all samples [1] . We used seven different Missing Value (MV) imputations: Zero, Mean, Median, Half Minimum (HM), k Nearest Neighbors (kNN), Random Forest (RF) and Probabilistic Principal Components Analysis (PPCA). Filtering, scaling and transformation was done with inter-quartile range, pareto scaling and log transformation respectively. Different downstream analyses such as t-test, fold change, PLS-DA, correlation analysis, etcetera, were done.
Results
Zero gave the least number of significant metabolites whereas Mean gave the most. 55 metabolites were uniquely identified by all methods in the volcano plot; 28 metabolites were similar across all methods.
Conclusions
We have shown that the selection of imputation methods to replace MVs may have a dramatic impact on the data. The handling of missing values is an absolutely crucial step in the data pre-processing. Metabolites such as adenylosuccinate, caprylate (8:0) and N-acetylalanine are only detectible by a specific method and may be important in their specific metabolic pathways and so choosing an appropriate method is critical. Also PLS-DA FAD is important for only kNN in predicting the class membership whereas adenine and adenylosuccinate is important only for Zero and Mean Methods. In future studies we will further examine MVs and model an appropriate method such that the correct significant metabolites are captured.
